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E.S.L. Study Group Meeting
21, 22, 23 June 1954
INTRODUCTICH

During the threz-day period 21-23 June 1954 the so-
called Study Group of the Edwards Street lLaboratory held
a conference to discuss the entire concept of coastal and
harbor defense, and the problems assoclated with effecting
such defense. The ccnference was a scientific symposium;
preparcd papers were presented, followed Ly spirited discus-
sion from the floor. Meetings were held both morning and
afternoon, for three days, with an informal discussion follow-
ing dinner on 21 June, and a formal meeting the evening of

22 June.

While the following notes of the conference have been
edited, it should be kept in mind that the discussion was
arg mentative (in the most precise connotation of the word),
that the viewpoint of the conferees may have changed during

the co:rference., and that individual members may have supported

a point Yor the gsake of furthering discussion even though the

i}

[}

stated pos!tion was not that of the individual.

The essential conclusions reached during the conference
are given in the abatract. The announced agenda of the sym-
posium,a list of the attendees at the conference, and a copy
of the teéchnicel sections of the ESL Contract, Contract Nonr-

609(02), with the Office of Naval Research, are enclosed as
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Annexes A, B, and C respectively. Annex D is a summary of ;
, the conferer~ec prepared by the Director of the Comtract, . i
L.W. McKeehan.
' ¥
The notes of the conference were deciphered and edited !
By the undersigned.
=
Qo na.vu.snsuv“9 ﬂ&w
S.D. Elliott
:ﬁ, wiedm'n%wm
{gx'uéar—+<31:;.ﬂ*~—:5.~" @
. E.C. Pollard '
1
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2.

SECKREY
3
ABSTRACT

The subject of the conference is Harbor Protection and
Coastal Defense. Two situations are envisioned, limited
warfare, such as the Korean engagement, in which "conven-
tional" weapons used in World War II will be employed, and
all-out total warfare in which nuclear weapons will be used.
Defense concepts in the first case are gquite different from

those in the second; they are therefore considered separatelye.

In limited warfare, probtably away from the shores of the
United States, the maintenance of sea lanes and harbors at
both ends of the supply line will be of utmost importance

to support an expeditionary force.

2.1 Modern mine warfare 1s at present advantageous for the
attackere The types of trigmering mechuanisma - acous-
tic, magnetic and pressure, combinations of these three,
delays and ship counts -~ all make the conventional
sweeping methods at the least uneconomical, if not
entirely incapable of clearing a mined channel with

confidence.

2.2 The above is recognized in the Navy, if not by all
portions thercof. Since the cards are stacked against

the mineswesper, it is undesirable to spend any con=
£
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specialized triggering mechanisms, such as the i
| >
pressure mine. Any research and development should ;?g
y be directed toward detection and neutralization of :
any type of mine which the enemy may choose.
3. The most efflective defense against any attack begins with
intelligence concerning the enemy's plans. In this area
scientists, such as those at ESL, may contribute by ad=-
vising intelligence as to the areas to be explored to
the greatest advantags.
4. Immediately after the departure of the enemy from his own
bases, long range detection and interception of the attack- i“ﬁ
' ing vehicles should be put into effect.
P
4.l Tremendous expenditure of scientific effort and material
procurement hag baen devoted tc the solving of the _
problem of interception of high flying aircraft. ‘ -I
Similar effort is required before detection and inter-
ception of low flying alrcoraft, surface vessels and
submarines == any of which is well-adapted to mining

tactics -~ can be accomplished with effective attrition

of enemy forces well away from the defended shores.

L.2. Several different typss of detection are being studied,
i such as long range low frequency passive listening ' N
called LOFAR, low frequency active. sonar, LORAD, which

SECRET
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will achleve ranges in the tens of miles in very
desp water, but will not be effective over the

v Atlant’c Continental Shelf, and others. Compara- ﬁ
tive analyses are required to determine the probabil- |
ity of detection by each one of these under different
conditions and specific recommendations made as to

the location of these devices to achieve the maximum

L3 The probable effectiveness of an offshore patrol by
aircraft equipped with the best of ASW instrumenta=

tion should be analysed with particular attention to [

. the extent to which such a patrol can usefully sup- |

plement other detection methods. -

4.4 The technical problems of coordinatingall information

ohtalined g from
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e ¢ analyssd, par-
ticularly with a view to determining how far such co-
ordination can be made automatic, and how possibly

conflicting information should be weiginied. The

administration of an information center which collects
all pertinent information, performs the necessary
analysis, and controls the interceptors.should be

studied with care.

5. No long range system of detection and interception prcmises

. to be wholly effective and any such system should be backed

. up by coverage in the region from the harbor entrance to about

SECRET
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50 miles offshore, particularly in the relatively shallow
’ waters of the Atlantic Shelf. To the knuwledge of those @
present at the conference, no effort is presently being

put into development of a sultable system for this area.

6. World War II harbor entrance defense equipment is under-
going evaluation at NEL. As soon as the results of this J

evaluation ars known, all harbor entrances should be

modernized accordingly.

7. Much more thought could be given to the possibili‘ies of
creating sterile channels hostile to mines. In this con-
nection, chemical and biological means of treating harbor

. water and bottoms to provide greater visibility for mine
hiihting, or otherwise to influence the environment unfavor-

ably to the attacker might be profitably investigated.

8. In spite of all the precautions taken to detect the enemy

before his arrival, some mine layers are likely to pene-

trate the outer defenses. It is the field of last ditch

defense and harbor clearing that ESL has spent the majority
of its effort in the last three years. A report on its
conclusions as to the methcd of dealing with air-iaid mines
will be published this summer. Some further experimental

work remains:

8.1 Mine watching by an array of range-only Moving Target
' indicator radars. Work this summer will be designed

SECRET =
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to ascertain the vulnerability of this method to rain

and sea clutter.

8.2 Passive listening to the arrival of mines on the bottom.
If data confirm the unique signatures of mines dropped
from below the surface, mines laid by submarines and
surfece craft can bs located and the methods recommended

for subsequently finding and neutralizing air-laid mines

can be applied.

8.3 Mine countermeasures vessel. Its design and equipment

are now being studied. A prototype should be opérated

before this study can be said to be complete. 116

8.4, Navigation of the mine countermeasures vessel and
navigation of all ships using a Larbor which has been
mined requires further study, evaluation of various

means, and possibly further experimental work. I

Ine power 0i nucledr weapons is such Lhal Lie wivls Laruvor

and its supporting population becomes the target. The use

of small atomic weapons on purely military targets was
discussed, and it was believed that retaliation would be |
immediate and with the most powerful weapons available. -

Congideration of special defense againzt limited nuclear
attack 1s not sufficiently different from that against

a hydrogen bomb, nor would such warfare continue long

enough to justify research in this fieid.
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The probable damage resulting from a contaminating nuclear
explosion in a harbor area would be so gresat, and the re-
maining radiation would continue to be dangerous for such
a time, as to make the reoccupation of a harbor thus attacked

problematical over a period of months and possibly years.

10.1 Evacuation of key harbor operating personnel is impera-

tive in order that alte s may be employed.

JO0.2 Since the war would be effectively won by the enemy

if the civilian population were not protected, evacua-

tion of the whole population from an area under probable

impending attack should be seriously studied.

The most probable present method of delivery of an atomic
weapon is by high flying aircraft. However, the possibility

™
sab befor

of delivery of a auclear tims

o

hostilities toc the waters of a harbor by innocent-szeeming
swr face craft or sneak submarine sSnould NOU D2 lguusciae

During hostilities a submarine could destroy a harbor from

well offshore by launching a guided missile with a nuclear
war head. It is not probable that & nuclear mine will be
triggered as are conventional mines, since the value of a
single ship 1s small compared to the value of the harbor

The logistics of a nuclear war will probably not demand the
support of & large overseas land force. However, considera-

tion must be given to the improvement of small harbors to

SECRET
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be ueged as alternates to the major harbors which may be

destroyed.

11.1 An even better alternative, because more flexible,
would be the use of .eachheads. The sites for these

should be studied from the point of visr of local

land transportation as well as other points of sult-
ability. The development of landing-craft freighters

should be undertaken.

12. The best defense against a nuclear attack is, as was discussed
in connection with conventional warfare, intelligence, attack
on enemy bases, long range detection and interception. No
effort should be rpared to strengthen ourselves in the hither-

to neglected areas of protection from an attack by sea. |
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ESL Study Group Meeting 21 June
The first day of the meeting was begun by
A. Patterson, who introduced E.C. Pollard
v and set the tone of the meeting.
Mr. Poliard began by stating that the Edwards Street Laboratory
is at the cross roads; the Navy's requirements in the present
extension of the contract are significantly different from what
they have been in the past. We are now being asked to contri-
bute discussion, thought and recommendations, with little accompany~

ing hardware. For the past three years, largely at Beavertail,

we have been working on what might have been termed phase I of
the program -- experimenta&tion. From this phase we are to pro=-

duce a report this summer.

v However, the coast defense problem is still far from golved.
We are still more vulnerable to mining than we were at the begin-
ning of the project, while conventional mine-swaeping is much too

expensive for the results to be expected.

We have nsver discussed the overall problems of mining and mine-

countermeasures; this conference is intended to pull the subject
together and stimulate discussion of ideas ~- the more radical the

better.

The problem may be divided into tweo portions, dealing with (1)

. sown mines, and (2) immediately destructive nuclear mines.

. We are interested in the concept of "defense™ against both types,

SVATG TR
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which is a different concept from that of "cleaning up” now held
by the Navy. This latver would be most inadvisable with atomic

mines.

What ar= our opportunities for defense? First, there is the

detection of the vehicles which will be leaviag mines.

(1) Information gathered by intelligence, to increase the prepara-
tion time before the attack. Scientists can undoubtedly contribute
to this aspect of defense. The Beacon Hill group examined the
matter of intelligence in another connection and produced some
valuable ideas. In connection with our task, for example, the
existence of certain types of low-flying aircraft in the enemy's
stockpile might indicate an interest on his part in air dropping

of mines. Or knowledge that he has been indulging in a certain
type of reconnaiszance would point up the type of attack he was

contemplating.

(2) Detection by underwater sound of the aprroach of enemy sub-
marines. Long range detection allows time for preparation and
interception. Whattype of detection gives the greatest promise?
Is the answer in the LOFAR being produced by project Jezebel?

We should consult Tyrrsll of that project and learn all we can.

Is there a poseible cnemy countermeasure to this type of detection,

and if so, should shorter range instruments be placed far cut in

the ocean? What measure of control of friendly traffic is re-

quired?
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(3) A4re there electiromagnetic effects produced by approach-
- ing enemy craft which can be picked up at low frequencies, and

which have so far been ignored?

(4) In the field of radar and visual spotting, have we sufficiently

considered the possibility of countermeasures? What is the relative

advantage of the MII radar? We should consider the possibility

of sabotaging the splash gpotting radar with & number of small

e T oo ) LGN

surface explosions. Will such sabotage equally confuse the MTI?

We should give thought to anti-countermeasures in this flsld.

(5) How about various types of sneak craft? Have we a suitable

defense against a missile like the V-1l which might be very effec-
tive against a harbor. How could we cope with submarine-launched

large scale torpedoes or propelled mines?

(6) Have we fully considered the requirsments for detectin

mines laid from surface and subsurface vessels?

(7) We have werked on the detection of mines after liaying, which

falls into the pattern of the Navy's present thinking.

- (8) Can we propose a method of handiing a harbor after an attack?
iIf we can produce a plot of locations of laid mines, is it feasible

to navigate around the danger areas?

(9) Should we consider sweeping in general with a view to improve
ing it?
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{10) What about disarming laid mines? Would 1 kiloton explo-
tion clear a harbor? How about a random search by a Robot,

which might be called the Monte Carlo technique?

(11) Could the probiem be simplifies by careful sclection of har-
borg with regard to their vulnerability? We must consider the
defense of the civilian population as well as of the harbor per-
gonnel and facilities. To what extent do we need harbors at all

in licht of the New Look policy? Are there any radical suggestions
concerning harbor design and modification that we could make?

(12) The nuclear weapon poses a new dimension to the problem.
Since we are obviously thinking of using it, vide SAC, St.ategic
Air Cqmmand, we must think of the probability of its being used

against us.

We should take ourselves very seriously in this conference and
imagine ourselves as & body which is going to advise the Navy
on high policy matters. We might consider two possitle cases:

a. We are going to go to war in Indo-China within a few months.
We would have an sncrmous advantage over the Communists if we

could keep our sealanes open.

b. Within two years we will be engaged ir an allout war withl the
Communist world, in which the man who lande the first punch has

the advantage.

We would like to propose a program of research as a result of

the discussionz at this cenference.




. -
Pollard concluded and a general diacussion followed.

C.T. Lane, who has been a2 consultant to CIA, believes that
they feel intelligence will provide us with qu’te long
advance notice of an attack. Pollard suggested that a
conference at & suitakhle level with CIA would help clear
up our thinking on this point, but that we as sclentists
familier with the problem might =2i1d in suzgesting, for

example, the areas in which intelligence might explorse.

H. Margenau was interested in finding exactly what can

be expe:ted from LOFAR; and further discussion indicated
the desirability of studying the NEL work on LORAD and
CORSAIK. There is little doubt that the method chcsen

for long range detection will differ in the Atlantic and
the Pacific, largely because of the extent of the Continen=
tal Shelf in the former. If long range detection can be
made to work satisfactorily, we could then assume that
mining by submarine is old fashioned and will not be

attempted.

F. Hutchinson threw in the notion that there may be an
intermediate type of war -- between the lccaliszed version
in which WW II weapons are used and the allout type which
will employ H--bomus -- in which each side will restrict
itself to the employment cf "tactical™ atomic weapons
against purely military installations. An objection to

this was brought out: the side that first usss any atomic
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weapons of whatever gige ani withwhatever humanitarian
application will open itself to all-out reta.iation, and
the intermediate phase would thus tend to be of very short
duration.

The next discussion, on mine sweeping,
was opened by L.W. McKeehan.

L.W. McKeehan explained the Navy?'s preaent thinking on the svbject
of mine warfare, and estimated the possibility of its adopting
any good ideas which may conflict with its present policy. He
stated that the problem of influencing the Navy's policy is not
altoget: sr hopeless -- asg early as 1%51 there had been interest
expressed in limiting the areas to be cleansd up, thus saving

- sweepers., Although sweepers are still being built, certgin

groups within the Navy realigze that sweeping is bankrupt. The
Sweeper, which Simulaies & ship (with a somewhat wider path of
influence) has only a certain probability of exploding a mine in
traversing a dangerous area. The ship also has a certain prob-
ability of exploding a mine and itself in the same traverse.
With mines equipped with ship counters and delayed arming mech-
anisms - both standard and tried methods of mining - the probe-
ability of either ship or sweeper exploding a mine becomes random,
and therefore gees up with the number of ship-sweepexr passages.
The conclusion can be easily demonstrated that there.are not
onough gweepers available, and that the investment required for
sweeping is thus too high.

SEGRET
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The Navy had recognized this a few years agc and wes investiga-
ting the location of mines with sonar, accompanying this develop-
ment with the investigation of ahead-thrown weapons for destruce
ticn. Unfortunately, as has been amply demonstrated in tests,
the probability detecticn and.identification ¢f mines by sonar
alone is small with respect to unity so that this method is small
with respect to unity so that this method too is "insolvent™.

However, to demonstrate that the Navy is not deaf to all new
ideas, McKeehan brought out the agenda of a meeting of high leve
officers, planned for 24 June, whicih listed in order of priority
the projects of anti-mine warfare which should receive time and

money for research and development.
A portion of the priority list follows:

(1) Mine watching and tracking of minelayers.

{2) nSterile channel" - a channel which, through fixed influences,
can be set up to make a wheole area inhospitable to minesj for
example, a strong magnatic influence, or a strong acoustic in-
fluence, which will either trigger & mine without blowing up a
ship, or will *blind” it against ships® signatures.

Pollard indicated that setting off mines

indiscriminately in harbors would be most
undesirable if nuclear weapons wers in use.

Lower priority general influence generators are pressure actuators )
and explosive destructors (MINT). A mobile technique for producing
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strong influence at a distance from merchant. ships is included in

this category.

(3)
(&)
(5)
(6)

(7)

- e

Towed sweeps -- a product of a long term BuShips program.
Mine location -- development cf equipment.

Navigation for mine countermeasures vessels.

Mine destruction (including shead-thrown weapons).

Coastal Defense (Apparently concerning itself only with the

administrative setup which will be required in the event of a

defensive war.)

(8)

(9)

Explosive Ordnance Disposal.

Development of a general technique for mine hunting.

Among the last in priority are countermeasures against specific

triggers and modiricaticn of ships® signatures -- except in the

directior of making the latter strong enocugh t¢ acutate distant

mines.

The conclusion seems to be that the Navy is looking for new ideas

in the field of mine warfare, and that al) that is needed frem us

are the ideas.

Two or three radical suggestions, by John
Isaacs of the MAC were offered by L.¥W.
McKeehan for consideration:
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In the Castle tests in the Pacific one result of the explosion of i
a nuclear bomb was the formation of pools of sediment on the bot-
tom in shallow waters which were for some time thereafter sonar
blanks. This may indicate that it is unwise to blow up mines in

areas which will require further sonar search.

Patterson pointed out that similar
sonar disturbances have long been |
known. 1

A technique used in land mining may be applied to harbor mining,

which is to trigger two explosive unite, piaced some distance

apart, simultaneously. This would discourage sweeping by intro-
ducing the probability that the sweeper will explode the second
unit under itself, and mekes mine watching the more attractive
in that knowledge of the position of the entry point and local

conditions would delimit the safe area around the mine.

%t wminss has concernsd itgelf

Most of the thinking ia deleiise agaiis

with preventing the preliminaries -- manufacture, delivery and

triggering. It might be possible to counter the final and most
significant effect of a mine -- its explosion. The explosion
consists of two parts, the shock wave and the later bubble heavs
which does the damage by causing plate deformation and, in some
cases, actually breaking the ship's back by bending the keel.

One counter to thiswuld be the installation of & computer which
would analyze the shock wave and start a counter explosion through-

L . | S-S R R E - o
out the length of the ship, i1ifting it cut of the water bedily.
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There is sufficient time for this, 2z the bubble heave comes
several millisecond after the burst, and an explosion can be

. propagated the length of a ship at 30,000 feet/second or fastor.
Such a 1ifting of the whecle ship by a self=actuated explosion
will cause no damage if the propulsive machinery and personnel are
protected with, in the first case, shock mounts and, in the
asacond case, such simple attachments as thick rubber soles.
L.W. McKeechan has himself been in such an explosion and can

thus report from perscnal experience.

Other methods of isolating the ship from the surrounding water
would include the formation of a blanket of bubbles around the
hull, about one bubble layer thick. This reduces the acoustic
aignature but might have the disadvantage of reducing the pro-
vulsive efficiency to an undesirable extent. However, this

would be tolerated for the period of traversing dangerous waters

——— e ) M
Specue Add ,"21"0

at low s
shield propellers, aind reduces propeller noise by up to 30 deribels.
It is possible that a bubble layer would reduce the ship's pres«
sure signature and send it aft. Unfortunately, such & bubble

layer would probably not be effective sagainst bubble heave; but

it is possible that energy absorbing material placed on the bot-
tom in important area of a harbor (empty oil cans for example)

would materially reduce the effect of the heave at the surface.

In discussion, Hutchinson asked if it had been conclu-
gively demonstrated that small chesp simuiators of ships®
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signatures could not be manufactured, provided engineer-
ing talent were thoroughly applled to the problem. Elliott
referred to a computation by Nierenberg, reported at a
recent meeting, which showed thgt pressure signature equal
to one inch of water involves the transport of 5 x 10°
cubic feet of water per minute. It was pointed out that
even 1f such sweeping were made feasible, ship counting,
delayed arming and combined signal triggers reduce its
useful effectiveness to an extent that makes it nearly

imposaible to clear a channel with confidence.

There was some further discussion of the use of unsinkable
"guinea pig" vessels for sweepingj but with the possibility
of building in directional counting mechanisms, it was
pointed out that the guinea pigs ought all ﬁo run one

way, creating a jam at one end or the other in the supply

line

McKeehan concluded by reporting that the Inshore Survey Program
first recommended by the MAC is now under reconsideration by CNO,

the Hydrographic Office, and the MAC, and will be discussed at

Woods Hole next weeke.

The afternoon session was devoted to
the problems of underwater detection
by acoustic and electromagnetic means.

W,W. Watson began by reporting on the
Ninth Symposium on Ur .erwater Sound

heid the previous week .n Washington,
and attended by him and Bilictt.
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It was attended by about 400 people and consisted of two full
days of papers. from which it can be deducsd that there is a

. great deal of time and money being spent in investigatioi of
this field. There were many purely theoretical papers, whose
applications to the field of mine or submarine warfare were not
made clear, since the meeting was classified Cenfidential only.
Of interest to us particularly is the work being done at tne
University of Texas on a statistical analysis of the probability

of detecting mines by sonar. Thceir experiments at Panama City

under as nearly ideal conditions as possible (i.e., a previcusly
cleared-by-hand sandy bottom) indicated a probability of 65%
detection in a sweep, when no previous delimitation of the mined
area had been made. The figure is the average attained aicer

' some 200 more runs. NEL reported on its correlation technique

as applied to long range detecticn, and thers rk reported

IR, Iy T R PR B

in the use of sonar by underwater swimmers.

S.Ds Elliott then gave the substance of
the paper by A. Patterson, Jr. and hime
self presented at this meeting.
Elliott reported on the work done at Beavertail last summer,

in which it was found that mine splashe3 can be listened to

( at scme distance by submerged hydrophones, but that there is
considerable doubt as to whether they can be distinguished, in
. the audio-frequency region, at least, from other sounds which

may occur in a harbor or channeis. However, of great interest
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for absolute indentification is the low frequancy pattsrn which
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simple explosions. Mines dropped from a little below the surface

produce the same effect, and it is deduced that this results from

] the mine actually hitting the bottom. More experimentation is

planned with better low frequency listening devices to confirm

tliis deduction. This phenomenon should be valuable in that pas-

BN Cave

sive listening techniques need not then be confined to air leid

mineg but will serve to detect thcse laid from surface and sub-

R R i) ) el e

surface sneak craft.

In the ensuing discussion, the point was discussed whether
ESL should confine its experimental investigations to this
one point in the field of underwater acoustics, but should
study the work of others in order to recommend an intel-

ligently-conceived system. For example, if, after a study

of the possibilities of LOFAR, we should find that its
probability of detection at long ranges is low, we should

be prepared to recommend another detection system to back

it up. In order to evaluate LOFAR, it would be advisable

to find out what types of sounds Russian submarines do
indeed produce. It may be that this system of detection
will provs its werth if only in that it will force sub-
marines to proceed so slowly as to permit detection by other

meanse.

Members present asked to be informed concerning low frequency
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sound propagation in watsr. Patterson stated that the
British have been studying propagation at 10, ZU and 30

. cycles and that their conclusion is that observed inten-
sities were not in good agreement with theory due to the
limited knowledge of under-bottom topography and defects in
the theory of propagation. Above 19 kc, & great deal is
known. However, there is a lot of room for study of the
propagation of sound in shallow water, specific recommenda-
tions on this project haviug been made in a recent appointed

group meeting in Washington.

A.A. Evett discussed electro-magnetic

propagation in waterj; much of his material
: was obtained at the Underwater Electric

Potential meeting held in Washington

last December.

Onz experiment described consisted of attempts to pick up signa-

tures of passing vessels by means of AgCl electrodes at 100-foot

intervals on the bottom. These were able to detect submarines !
and obtained small signals from small surface craft. However,

there were no detectable signatures from midget submarines.

Pollard pointed out that the necessary AC amplifiers alone would

ccst about 1500 dollars per electrode. A careful economic study

of the cost versus performance would be required, for comparison [
with more conventional methods of detection. NCL has been measur- l-
ing the magnetic field of submarines with the idea of using this i.
as a method of detection from shore station. However, most areas !

of interest produce so ruch background from power lines and i‘
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industrial installations that this is not feasible. There has

e e T T T M VR

o also been investigation of the DC electric potential in ships,
which i3 found te be equivalent to a dipole about 3/4 the length
of the vessel. Currents of the order of amperes are produced
by ships at rest, which fall off with ship age, indicating that
galvanic action is responsibie. A method of identifying submarines
which have been detected by sonar by towing an array of electrodes
from a helicopter hgs been proposed and tested. It is probabie

-~ that the pctentials ;nduced by the motion of the electrodes would

be higher than the expected signals, and that the maximum range

of this method would be about 200 feet. The ASQ-8 detector has
a range of up to 800 feet.

Dr. Hageman reported at that meeting that the maximum range of |
detecting mines by UEP is 10 yards, but that this could be ex=~

tended by towing an array a few feet off the bottom using multiple
inits and achiaving o swean width of about 100 feet. The British
have reached the same conclusions as we have in subproject Arling-

ton: that feeding current into the water and then moving detectors

is s0 little promising that they have not gpent much t.ime or money

or produced much hardware.

4 There were two ihisoretical papers on the propagation of communi-

cations frequencies underwater, in connection with sub-to-air

coordination. With correctly designed antennae, it would be
possible to communicate over 100 kilometers from one sub to another

' at 100 kilecycles, if neithor vers submerged to too great a depth-
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Thnis range increases in sub-to-aircraft communication, since the

ma jor portion of the path is on the surface.

The morning's discussion was entitled

Fission, Fusion and Total War and was

begun by F. Hutchinson. The impor-

tance »f this topic lies in the fact

that atomic weapons open up a new

target =- the whole harbor.
Hutchinson began with a short description of the types of atemic
weapons which have becen made in the U.S. The simplest type de-
pends for triggering on blasting two pieces of material inte each
other to attain critical mass. This weapon can be placed in &
cylinder about 11" in diameter and is limited to about 20-kiloton
yield. There is the implosion weapon, a sphere 31" in radius
with high explosive lenses on its periphery. This will yield from
200 to LOO kilotons. The third is the H-bomb, the megaton weapon,
whose packagability, dimensions, and deliverability are still in

doubt. Thare ia no doubt  however, that thae Russians know sbout
as much as we do concerning these three weapons and have them
available. Their cost is cheap «- how cheap is top secret, but
somewhere on the order of the cost of a bember. Delivery of any
of these weapors is cheaper than that of any comparable amount of

destructive power in conventional weapons, because of the small

quantity of personnel and equipment committed.

On explosion of an atomic weapon above ground, a fireball 1s formed
5 with a surface temperature on the order of that of the sun. The

shock wave sent out from the explosicn may be regulated in range
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and destructive power by the height at which the weapon is ex-

-

- . 0] _ e PO PURPIS. Mg | .o - - o~ ”~
ploded. Radietvion is produced, bubt this is ctons

ol

nificant, since cnly those areas destroyed by the shock wave

or thermal radiation are affected. Fission products are carried
up with the fireball and may remain at very high altitude for |
several days before dropping cut in small concentrations. Radia-
tion effects are something else ugain when the bomb is exploded
under water or in the ground. In these conditions vaporized water
or earth are carried up with the fireball for 60-tc 100,000 feet,
where they repidly condense, probably using the fissions pro-
ducts? nuclei. Then they fall out, at a distance from point zero
dependent on the winds, carrying lethal fission products with
them. The distance of fallout was indicated by Naval Radiological

Defense laboratory perzonnel, whan one of them said that with

proper wind conditiscns 3 bomb oxpleded in New York conld kild

all the people in Philadelphia and Wilmington witi its radia-

tion fallout.

Most unfeortunately for the understanding of thls threat ky the
pecple of the U-.%. unis radietion effect was 2t -first migsed by
the scientists at Bikini because the original moasurements
neglected the effect of runoff. The importance of run-off was
only recently disccvered, and was confirmed Just last March;

it 1s gtill classified as Secret, though it is pretty ccrtzain
that the Ruwssians know about it, having exploded almost all

their bombs under sc-called contaminating conditions. The
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British, In their Mcntebello tesat, explodsd the bomb in the hold
of a ship 20 feet under the surface, and the few data which have

come over confirm these latest discoveries.

It was suggested by Margenau that a bomb could be exploded
at sea otff a harbor, giving the population a few hours to

evacuate, depending on the wind force. (At Bikini the

radiation level would then render the harbor unusable for

as much as a year.

W. Rall put on the black board a table of damage to be expected
from the three types of nuclear weapons described above (p.29 ).
He pointed out from this table that the radiation effects are by

far the most extensive, influencing, presumably, President Eisen-

howart?s »scent statement that therea would not he another D-dav.

In atomic war, the friendly troops could not enter the contaminated

20 n . . - Ben e omm v e = -% a

area. it also influences the cholce of w:apons ussd vo clear a
beachhead of mines. IThqugh a 20 KT bomb exploded underwater would
clear all the mines within a half mile, the remaining radiation
would prevent use of the beach for several months. If there were
some way of achieving the explosive effect without the accompanying

fission products, atomic weapons might be useful tactically.

There were questions conceraning the best way of destroying an
atomic mine. Could it be exploded so as to blow the essential

elsments ajart instead of into each other?
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E.G. Pollard discussed the method

of delivery of atomic bcmbs.
The one presently available to the Russians is to send over one-
way bombers. They could right now deliver between 50 and 200
boubes cver the U.S. in one raid. It is this threat that Project
Lincoln has been studying, and they estimate that, using radar

and guided missiles (possibly with small atomic warheads) we

could achieve an attrition of such an attack by 60%.

In about & year, a new threat will be available to the enemy -
a concerted attack could be launched from aircraft and sube
marines, using missiles of the V=1 type. Cnce these missiles
are iaunched they are very hard to stop -« our best bet is to
intercept the carriers. It is in this phase that the long range

datection of submarines becomes most important.

By about 1960, the iutercontinental missiles of the type of the

VD womnalbrat 23417 thaswra lhAann AAacratTaAanmAqd Manromwhh atAannminme thAaan
- (v - W W enNy W PV e alhs ol A v W N Wwas L 3V N ] V-vrv\. - - aaww wb.. vvvrr-ﬁ.‘b RS W f W

would be extremely difficult (no feasible plan has as yet been

advanced) it would not be impossible, for several reasons: after
firing they are essentially out of control, follow a ballistic
trajectory which can be computed, and they must go very high to
achieve the necessary distance. It would be a little like inter-
cepting a shell in flight, but not entirely impossible.
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The material discussed on the aftcrnoor of

June 22 was largely & report on the idcas

developed as a result of the Beavertail

activity ana all fallis within the region

of wha? might be calied "last ditch" defense

-- aftor the attacker has penetrated to the

harbor erea and has Jdisposed of his mines.
W. Guild spoke first on the methods of limiting the area to be
searcaned and cleaned up. These would be useful probably only
in limited warfare and have been recommended because neither
sweeping nor attempted location of mines whose approximate posi-
tion 13 not previously known is sufficiently profitable to be

employad.

The methods for locating the point at which mines havs been laid

were listed, together with thelr advantages and limitations.

1. Visual mine watching 1s limited to dsylight or conditions
of goed visibiiity, including moonlight, under faverable circum=
stances, and is only effective in tho case of air-lald mines.
Under these circumstances it is quite reliable arnd can locate

hos at 2 range of up te two miles to within 100 or 200

spla

“-\
L)

yards. Since oanly a very few simultancous splsshes can bs ob-
served without confusion, a practical enemy countermeasure would

involve dropping a large number of mines or decoys at oncs. Ths

system is useful for direction of the countermeasures vesssl to the

splash point. It should work satisfactorily and would probably

<.I.ﬁ

ﬁ“ be necassary in limited regions not covered by splash-gpoiting
;. ' radar, such as narrow channels, turaing bazalna and dock areas.
i

.

ey g e SRV e T e Pl A BEAY N ""w T
: - - P e e g L= i Ry e e 3 fA
T e S AT TS tf“q@,}%mq W T foy e+ WY e T T Y O P S UL mwf‘ w"’ﬂ"'" v ST TNESS &

’k



- ¥ 5

. FRRY Stk
” TH S CES A S
i PR " b

SECRET

Sadis

RYY

W 2. Splash-gpotting radar employs conveniional egeipment in
modified form, and yields accuracies of 100 to 200 yards at ranges

: up to 20 miles. It is uscful only in the case of &lr-laid mines
and does not function well under cenditions of hecavy rain or high

sea clutter. Large numbers of simultaneous drops may be recorded.

Countermeasures, in addition to those commenly usad againet radar,
might involve the production of amall explosicns in the water to
simulate splashesg, or guided missile which would home cn the radar

Leam. Such a radar installation would be useful for directlon of

the mine countezrmesasures vessel, and ior general herbor surveils

b lance.

. 3. A range-oniy radar with moving target indicater (MTI}, circuitry
has 8 range similar to that of the preceding, and is likewise
only useful ia the case of the air-laid mines. Its accuracy and
reliability should k¢ comewhat better, since 1t messures range
cnly, and the offects of sea clutter are suhstantially reduced.
Similar countermeasures might be employed effectively, but rapid

switching among several staticns would confuse a homing missile.

This apparatus would not be sgerviceable for subsequent navigation

of the counteriasagures vessel.

In discussion, it wes suggested by Mr. McKeshan that this
device be called the Fluctuating Target Indicator as being
. more praecisely indicative of the wav it works on mine

splashes. There wes some dlscussion of simulating splastes

3 & v Tleasn.ed & e tcnsnde Vae JL odedam pdelaon *

-= 12 the splasgh from & Russian mins sufficlently distinctiv 1
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r to make 1t hard o almilate? This was felt to be the
k

: Husslana' problem, not ours.
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4.  Tracking aircraft would indicate their path over about 200
vards width. Bven if splashes were not seen, this limitation of

the area Lo be clesaned up weuld be us ctul Project Lincoln can

et

provide this information, which ccald be recorded znd stored in

] the Harbor Defense command post. It was here pointed out that
» the presgent defunse doctrine indicates that the Harbor Defense

E sommander will be cne and the gseme as the general 2rea of defense
] commander,so that intercnange of information of thisg type will
| be simply achieved. The means for radartracking havs teen speci-
fied and will be maintained for total defense and can probably

be considered religble, but the radars can be jammed.

5« Tracking submarines is & harder and less well studied arca.
Several accustic methods, none of them foclproof, have already

been digcuseed. For Immedilate harbor defemnse, tho leoop systems

k&9

uging the improved Canadian cable er the sonar fence with upward

pinging ¢trensducers mizht be useful.

6. Passive listening with hydrophones cecriaected by cable to the
x shors as testzd ut Beavertail indicated thkat this system can
detect not only the surface aplssh, but also the arrival of the
min= at the bottom, and is net limited, therefore, to air=laild

. mineg. The arrival of a wmine cen by this means be detected at

ranges exceeding 3,000 yaxrds, and a array of hydrophones can

locate the mine to »an acenracy ef abent 10D varda. ILaying of

R B R
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cable is sxpensive, and its mainternancs a continuous natters

hence tihe use of such an instaliation would probazbly te limited

to mangitive inshors areasg.

7. Another methods of listening weuld employ small self-conta.ned

instruments which would report by transnltting acoustic signals

o ik

the occurrance of any nclse=making cvent in their vwicinity. A

vazsel regulariy patrolling the harbor will listen foxr the signale
and report the area in which activity has occurrec. The accuracy
of iocation of minza by trese devices will be limited by their
range and spacing «- indication of actlvity in the listening

ares of any one of these @till isaves & large area to be searched.

However, zince these will probably be used in the outer reaches

of the harvor where alternate channels ar: readily availabie,
nerely wepouting traffic nay sufficiently take care of immediate

danger te shinning.

F

8., Intelilgent stwdy of a barhor hefore an attack will do much
to limit the ¢lean up arsa. For example, in the Colden Gate, tidal
\ ]

currents are 20 strong as Leremeve any mine laid in that area.

J.K. Major begar the discussion of propoced
actheds of leocating 2ad dealing with mines
aftar the approximate location of their entry.
Major staied that locatlon is net under consideration with atomic

weapors, only with conventlonal types of whilich the Russians have

,‘,f“ . - > -
an egtimated 7 x 102 unlis aveilable. In discussion it had been

poinved out thet R. Reringsrts study ol alrelaid mines indicated
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s poaitions on the ovettom wera within &5

that 50% of the re
of the entry point, and 88% withir 50?; therafor:, the first

; step . mine countermeasures ig to take the boat as near 33 posulils

to the entry point as determined by apotting. Then the short and

medium range locators are employed to detsrmine tie mina®u peaei.

tiors more accurately, and lastly, the mina is neutraliszed or
destroyed. Xt is probable that thera will be no new itydes &
firing mecha&nisms to counter, as the piresent ornas in couwbinaiicn
are sufficiently complicated tc make their sweeping imposzsiblie.

V., Withington described the success of
the methodz of navigation used at Beavartall.

RN O

. Guidance by radio from shore using the radar or vizual sgightuag
instruments ss reference gave excellent results. This succeass
was due to the fact that the helmsman was not teld whers he was,

j »
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for the rate of sransmission ard intercertion of this type of
information has already been discovered in aircraity the vim:
factor rzgulred for a 600 knot jet airaraft to reach-a desztiastlen
withir ten wiles is precisely that of a teat maneuvering at wwo g

knots trwiy to reach a destination within 200 feet.

v

Since thie cowbination of & good compass &rd radic centrol with

&

the heinomay direetly hearing the speaker is so steislactory, oux

. recomssndas ton will be that no other navigulion egquipmsnt be

Tra

3

ndded to ths countermeagures bosh auless i conforng Lo the follcw-
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nz aivinzear requirenentoy giving sceurésy to §3 feen over 3
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range of L0 milesy affording means for the helmsman to steer

to his destination) providing a track ashore for recording the
inspacted areas; and being capable of handling unlimited traffic.

Radar can neanwhile be used not only for mine countermeasures,

but also for the guidance of other craft using the harbor --

i a system very ccmparable to the Ground Controlled Approach and

traffic control used at airports.

é F. Hutchingson suggested that a short range local navigation system
] could be providsad by suitable designed buoys, laid on signal

from shore as the boat reaches the abserved splash position.

From the buoy, which in its least complicated form will probably

incorporate only a triplane, the boat can maneuver by sonar

jndication and search the area thoroughly. This requires good

scamanship. The use of a small optical range finder was suggested,

r nw A‘\"am '|9' !.IA!"A mkn"\Tw "\n A
5 e ravemla oo

vt

but fon =uch
complicatec. Such & buoy can be designed with a simple underwater
direction-indicating mechanitm wnhich could aiso be used Dy
swimmera. At present swimmers ars being directed by sonar, but

[ the swimmer-sonar-voice method stands a very good chance of set-

’ ting off a mine. Lights of high intensity ware here suggested,

nd means cof increasing their underwater range were discussed.

L

Illuminaticn was admitted to be difficult because of the scatter-
ing effect of suspended particles, but lights could be used as
beacons to determine position, being presumably in themselves

visible frcm a somewhst greater distance. Two or more buoys 8o
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equipped could define an axea for swimmers to cover. Suggested
methods ¢f incrcocing the underwater transmission of light in-
clude polarization, selection of the portion of the spectrum
normally tranamitted furthest in water, use of high intensit&
underwater flares, or pulsing of very high intensity light to

increase its effective life.

Hutchinson also described the Mk 2 Ordnance Locator, a detector
of only 30 foot range, which is used to supplement sonar in areas
where the latter is not effective. This mechanism of very simple,
rugged design detects mines with steel ~ases by detacting the
difference in the earth's magnetic field caused by their presence.

Unfortunately because of its short range, it must be towed very

near the bottom; it is capable of setting off magnetically actuated

mines, and it ies not capable of detecting mines with non-magnetic

cases. Other magnetic detectors werc discussed.

W. Rall explained that no progress has been made on Underwater

TV since last summer's work at Beavertail. Ranges up to ten feet
have been attained in clear water under conditions of good illum-
ination. In daylight at harbor depths artificial illumination

is not needed. The worst defect is the fact that ths present
apparatus is very difficult to maneuver and place in the desired
location. Visits to be made later during the week to USN/USL and
Washington may establish the fact that underwater vehicles now

under development can serve this purpose.
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Evening Meeting
E.C. Pollard conducted this meeting, which
' was largely taken up with consideration of
anti-submarine measures.

The best defense against submarines is attack against the sub-

merine pens and supply depots. Every effort should be made to

get Intelligence to obtaln data lIr ensmy harbors with a3 visw
to learning immediately when enemy submarines are located with

nuclear weapons.

What sources of knowledge have we concerning secret enemy sub-

AR B ENNE N NGRS M)

marine movements, either through intelligence or from a listening
apparatus such as LOFAR? It is obvious from present reports

about the difficulties of detecting French and British submarines |
by LOFAR that we need information concerning the signatures pro-

duced by Russian submarines.

Dr. Margenan suggested a check with Rand, ORO and other

operetione research grouns concerning their present evalua-

tion of our vulneratility, primarily, of course, in harbor

areza, and of the likelihood of nuclear bombing of particu-

lar harborse.

Complete defense offshore will involve an overlap of instru-
ments and agencies. For example, if the Navy's ASW patrols
are adequate, without modification of components, for the
defense of the continental United States, will such an

airborne anit-submarine patrol unnecessarily overlap the

funct.ions of LOFaR?
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A potential defense is & sonobuoy with a 20 mile rarnge,
arreys oy these to form an automatic scnar detection net

in conjunctlon with centers for maintenance and computa-
tion (possibly the Texas Towers planned for Project Lincoln).
It was pointed out that since such tuoys do not yet exist,
gurface vessels properly equinped could maintain a counstantc
listening patrol, reporting to a coordinating center. A
prorerly congstituted center of this sort would be charged
with defense against surface craft and low ilying aircrait

&s well as submarines.

It was recommended that an inter-agsncy conference be set

up to cdiascuss coordination of all types of Atlantic patrol.

A total system of anti-submarine defense was outlined as

follows:

1. 1Intelligence concerning submarine movements.

Z. LOran, Texas 'lowers, sonar and radar-equipped pfckets.

3. but here is a gap; from fifty miles offshore to the
harbor entrances we &are undefendad. This area requires
more discussion and research. Perhaps the British
CORSAIR {passive listening with correlation techniques)
would be applicable in these waters, or LORAD in these
waters, or LORAD in the Pacific (where the 2,000 fathom
line approaches closer to shore). Aircraft will not
be able to keep an eye on submarines in this region.

1L.W. dMcKeehan suggested the satting up of a series of
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A ainilar total system for defense of harbors against air
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listening post fences across the northern end of
the continental shelf off Nova Scotia and sowing
the shelf with anti-submarine mines. Another sug-
gestiicn was the use of correlation echo-ranging

techniques, matters now belrg worked on at NEL.

3t would seem that detection in this region, so far
reglected might be a very good study for ESL. NEL

tas already suggested that we study the economics

¢f their short range correlation echo work. Aerial
cevection of temperature differences between a sub-
sarine®s wake and the surrounding water might be
gracticable in this area. So might magnetic detec-
tion. The idea, discussed recently with Burbank of
NEL, of using Mk 6 mine cases equipped as simple sono-

radic buoys migal well nave useiul application here.

last-pzagp detection includes many techniquea used in
Viorld War Il harbor defense; magnetic loops (recently
improved}, nets, hydrophones, controlled mines, and the

more recent shorte-range upward-pinging sonar fence.

“he few remaining submarines are now assumed to have
reached the harbor and begun laylng mines. The bottom
positione of these mines céan be detected by cabled

hydrophones or sono=-sono buoys.
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attack was outlined:

1.

l&.

5.

6.

Intslligence and

Long range detection have been studied by other labora-
tories and a system has been set up under the Air Defense
Command. As enemy aircraft break through to the Conti-
nental shelf area.

Coagtal Defense should receive informsticn ss Lo their
tracks from ADC.

In the 0-50 mile zone offshore the aircraft are tracked
vy radars of types already in existance. Ultimately,

& part of this tracking could be handled by the radars
which are also designed for splash spotting.

Aircraft which have penetrated all previous defenses

now drop mines in the harbor area. - These are located

on entry into the water by one of three means: Visual
spotting, radar watching, or passgive listening.

The process of locating and neutraligzing mines common to
both methods of delivery hed been discussed during the
afternaon._ Pollard was optimiatic about the possibility
of opening the harbor before cleanup by causing ships

to navigate around the known positions of mines. Captailn
Dench, on the other hand, described the extreme difficulty

of maneuvering large vessels with the necessary accuracy.
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The first part of this morning?s meeting was taken

up with a discussion of the pressure-sensing mine

trigrser for which as yet no simulated sweeping de-

vice has been developed.
C.T. Lane described various techniques which have been attempted,
divided into two classes: "brute force®” and deception. Under
brute force, he listed towing a vessel - not necessarily a ship
- which produces a pressure signal similar to that of a ship.
The requirement for this signature (later described in more detail
by M. Wiedmann) is a reduced pressure of at least one inch of
water, lasting for at least eight seconds. Production of this
reduced pressure may also be achieved by producing a vortex
(investigated at Beavertail), by producing long period waves, or
by a bubble-making device. In all of these, the amount of energy
expended for satisfactory results is of the same order as that
necessary to drive the ship whese signature is being simulated.

Phoaw daccaV acmem oo

Under the dacention mathoi  he Includcd tho devslopment of

vertical jet (being worked on by the Cook Research lLaboratories)
which will produce a positive pressure at the bottom for a time

long enough to stabilize the pressure=-sensitive element of the
mine, and then move on, leaving the mine to think that a ship is
passing and to explode aft of the jat-producing device and its
containing vessel. Designs of special hulls to produce very low
pressure signatures are also being investigated. Mr. Lane con-
tended that there has not been enough study of the pressure-
kdt &b

sensitive element itgelf. Tt might he poessible te braa 5
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rupturing 3cs dlaphragm on application of very high intensity

low=frequency sound. Such sound mechanisms were studied in the

twenties in connection with fog horns.

However, as was remarked in discussion, there seems to be
no way to beat the problem of the requirement of large
amounts of power output furthermore, triggers of mines
are likely to operate wwith a combination of stimuli, time
delays, ship=counting, etc., so that investigation of a

special sweep is not an economical way of attacking the

problem.

There was a.lively discussion of the possible methods of
planting an underwater atomic bomb in a harbor. Lane and
some others argued that the enemy might wish to insure

that any explosion in a harbor would also reduce our 1orce
by several warships and their invaluable skiiled personnel,
and might therefore arm a nuclear mine with a ship-counting
mechanism (directional, of course) tc explode it when a
large number of ships were known to be in the harbor. This
was countered by pointing out that if the harbor is destroyed
anyway, as it will be after a nuclear explosion, the ships
are useless; the Japanese made the mistake at Pearl Harbor

of not attacking the harbor installations - the loss of
those ships sunk was nothing compared with what the loss of
Therefore, the majority

Pear]l Harbor itself would have been.

opinion was that any nuclear weapon deppsitgd in a harbor
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would either be exploded immediately upon delivery or,
if laid before the commencement of hostilitiss, would
be triggered by a simple time mechanism or by a saboteur
ashore. rre-war delivery of such a weapon by an innocent
tramp steamer would be very simple, since the complete
ingpection of such craft would consume so many man-days
tively to tis up the harbor. FPollard also pointed
out the disquieting fact that within a few years such pre-
war explosions will be the more ~ffective in that so mani
nations will be equipped with nuclear weapons that it would
be difficult to know upon whom to wreak retaliation.

Under the guidance of Mr. Pollard, there was &

general pooling of ideas related to coastal

defense. There was no effort to organize these
ideas, as this discussion was 1ntended to en~

courags gicup creative effori. The ideas as

procduced were listed es followe:
1. The desirability of a war game study to establish the
relative ease of attacking a harbor. The Rand Corporation
was suggested as a source for information as to organiza-
tion of war games. L.W. McKeehan explained that most war
games are played with factors whose values are known and
accepted without the possibility of personal bias; our
first effort should be to establish the relative worth
of various defensive systems. However, such an inquiry
of Rand would probably fall within our charter, though

the actual study of total war would nct.
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2. As a corollary to the above, Margenau suggested form-

ing a team of "Russians" tc sabotage our idesas,

3. We should kncw a great deal more about the effects of
a nuclear harbor explosion; there has been no such test
made, and we should propose one with one of our number as

an observer. We should also recommend that the British

e as soon

[
e
[y

c.
[

data from the Montabelle tast be made ava
as pogsible when permitted by resolution of the presently
pending Congressional action on international nuclear

relations.

Le An inquiry was made as to the possibility of our find-
ing mines which would be triggered by cosmic rays. Ships
provide essentially a "hole™ in the water, being more
traneparcnt to cosmic rays than Lhe wuter they displacs.

Ve wmaawr rwna was

Two objections were made to this possibility, and therefore
o wasting time on such a study. Firat, our own Navy
feels that the present triggers, acoustic, magnetic and
pressure, vith their various combinatlons, delays, etc.

are 80 nearly invinciblie, that there is no need for new
mechanigms. If tha Russians can he a3sumed to have reached
the same conclusion, there is no need for us to consider
such weapcns. Second, Ortel stated that unless there are

good experimental data to show that the passage of a ship

would invariably trigger a cogmic-riy actuated mine, the
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presurption would be that rays arc so few and sc¢ random
that such uriggering with certainty of getting & ship on
eacn explosion is doubtful. Guild added that the present
policy 1s not to spend time trving to sweep specialized
mince anyways a single countermeasure is desired to cope

wi*h ail types.

f. fGliere 3hould be consideration given to defense from
three typea of attack, "conventional®, limited atomic war

cn military targets only, or all out nuclear ware.

¢. HMajor asked whether we have sufficient intelligence
concerning the probable nature of Russian weapona in the
even’t of an immediate conflict. Those mines of waich Russia
has such a large stockpile, according to the information

of L.W. McKeehan, are steel-cased parachute~type mines,
similar to our Mk 25 mines, capable c¢f being fitted with

various triggers.

7. Present underwater lighting apparatus is agreed to be
highly unsatisfactory. Whether we choose to use TV or
divery, the provision of suitable lights is important, both
for illumination and for underwater navigation. The probiem
of illumiration is similai' to that in fog, the light scattered
by suspended particles is partially polarized; hence polar-
ization, or simpiy relcocaticon of the lamp to provida trans-
verse illuminatilon on the aree studied, would be an improve-
ment. There waz some digcussion of the use of gated or
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vulged light, not for ranging, but to lemgthen ths iife of
& very higa intensity lighv source. Phyrotecanic flares
right also improve visibility, 1f only to delineate arsac

t¢ he gzarched under water.

bPelliaxd, in attacking the problem of evacuating harhor areas

ir the avent of an atomic attack suggested that Rall's pro-
pesal for uvhe provision of small cheap helicopters (of the
type belng developed on the West Ccazt) to every member of
ths populaticn be censidered. This rrovoked a prolonged

end soirited discussion of such things as traffic problems.

<

f 9, 10, 11, and 12, suggested by various members, included
the nacesgity for study of alternate harbors, beachheads,
wvith the necessary shallow-drzft beachable freighters, and
whethar th2 logigstics of a nuclear war require the use of
harbors at all. L.VW. McXeehan pointed out that we should
fane ithe fact that after e la..e-scale nuclear explosion

the likelinood is thst the harbor will never be ussd again,

at leasy for the remeinder of the war.

313. 'There were some ideas along the line of creating sterile

shannels by mzang ¢f chemistrv or binlogy. Can we so in-

{iluenze underwater growtl as . . vede attacking submarines
or Arpage mines? Can we, by libh-cal appllcations of such
p

huicals as calziuwm carbenata, -lzar up the water in a =

sarbor so as to fecliitate mine hunting by visual means?
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Ar2 there underwater orgeniaswe which, if encovraged, will

srovide iillumication of their own, so that objectg newly
introdueed inte the envircenment will ghow up ¢ shadows?
Thaye ig & larg:s sres here in whicn we have no backzround
gl infprmaticony it wag recommended what we geszk such infore
mac ot Pron suiiablzs people at Woods Hole. 1In connectiorn
wiith gterile chinnels, it was rccomrended thah we think of

scatterlng bubvle-hz:ave redvcers, such as oil cang filled

wite wly, dn dreydock and lock areas.

2%, In connecitisnp with the necegsity of clearing & bsach-
head! »f mines, 1t was agked 1Y thers were a possibility of
msiirg A nenecontsminating nuclear ws&pon which would put

piass Svel a lairge ared out of action, but which would

aliotr almnat imnediste subsequent sceupancy by our troops?

Trerc was no discuszsion of this last, but i was suge
sea0ed HhEE We 2RoULa LALCrM Jurselves un vadcLws.ial and

chanr’onld werface ag it affects coastal defense.

Ve

The lags afterancon of the conference was
devosed Lo dj&GISSL g vecommendations cone
cerning thz fubture KSL progranm.

LoW. Mcisenan read a propesed Study Group
analysis {attached iIn friil). Tt was ia~-
formaliy voted to take thig under advise-
ment, and te append suchk a report to a
fulles account of the three days® discussion.

Patterson propcded thah one of the major weaknesses of our defense
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snemy submarines -- be studied. He pointed out some of the
difficulties in, for example, coordinating the information from
two LOFAR sets. What type of data storage would be practicable
in an overall coastal defense center? What tvpes of computer and
data presentation will lend themselves to use with the different
types of information which may he available? How should such

information be welgated?

W.W. Watson proposed a specific program to be followed during

the coming year. First, and of immediate importance, is to gather
together all information obtained in the past three years into a
report on our proposed system for dealing with akx-dropped mines.
Secondly, a job well suited to a University would be a complete
study of harbor dispersal, including the planning and use of beach-
heads in iieu of harbors. Third, are the "hardware" jobs still
remalning to be complsted: the underwater acoustic study of the
arrival of mines on the bottom, the M.T.I. radar study of splash
characteristics and the influence of sea-clutter and rain or tiais
type of radar, and possibly the equipping of an ideal counter-
meagures vessel in accordance with the recommendations of the

boat study group. Fourth, ESL might well make a study of all
equipment under development and report on a complete system for
coagtal defense. And lastly, there might be one or more limited

studies performed in aresas where we have unusual talent.

Pollard agreed with the foregoing, but wished to add further sug-

I+ ie important that the oroceedings of this conference

——rio— —— e
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be written up if it us to have any value, and he recommended a
coomittes for performing this task. Next, an immediate begin-

< ning should be made in obtaining some of the information which
was asked for in these discussions. He recommended organizing
study group ccnferences with visiting lecturers from the Rand
Corporation, from some group familiar with the organizaticn of
large quantitiess of diverse information, and two representatives
cf present day Navy operational mine warfare, one familiar with
and practicing mineswesping, and one experienced in more complex

countermeasures work including explosive ordnance disposal.

Pollard specifically confirmed Watsonts opinion on the desirability
’ of making a study of an entire system of coastal defense, and

producing a report on our conclusions, though not necessarily

in great detail. He reaffirmed his feeling that the major area

in which too little thinking is being done is the region from O i

to 50 miles offshore. A group from ESL should be aprointed to

study the various methods of detection available with a view to

making reccommendations. Another group should be eppointed to
evaluate and follow up the various ideas proposed duriag the
conference. Augd S!-7"< . we should learn all we can ccncerning the '
demage, to harbors in particular, which will be caused by a nuclear
explosion, recoomend tests where information is not available,

and summarize our findings in a report.

Fatterson then appraised our situatirn at the date of the ccnference.

Before the end of ~he jummer the repori recoimendsd
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long desired by Patterson should be completed. Material for
this report runs back for the full three years of previous
activity, and parts of it have been written piecemeal in the
past. A major editorial effort will be required. As this report
nears completion and personnel are gradually released from this
pressing task, they can be assigned to the studies which will
form our future program. Members present were reminded of thier
specific responsibilities in the preparaticn 2f sections of this

report; deadline dated were discussed.

Concurrently with the preparation of this report, experimental
work will be done on radar mine splash target strength measurements
at Ft. Nathan Hale in the New Haven harbor, and on a study of

mine bottom=collision disturbances, using facilities in the Nar-

ragansett Bay area jointiy with the Narragansett Marine laboratory.

It was pointed out that the contract recently approved for the

coming year includes a numoer of the items recommendsd b

¥ Var
conferees during the past three days for further study, while
new undertakings not included would require negotiation with ONR
Code 463, so that both ONR and ESL would have a mutual appreciation
of the work in progress. Among the items for future work, the one
which most directly ties in with our past program is ths planning
for a mine hunting boat, for its equipment and cutfitting. There
was further discussion of the desirability of having a consultant
or cuiitr2ctor plan the general type of boat suited for this task,

since there has been no atvempt im th ast to degign a boat for
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Just such a purpose.

Patterscn agreed that the 0-50 mile zone bounding the coastai
area was a place where much thought and effort should be applied,
and promised to review the findings of the low=frequency-shallow-
water propagation committee to see if ESL could make a worthwhile
contribution to this problem. The coordination of information
gained on enemy movements in this area, as well as further out

to sea was again emphasigzed as a problem for ESL action. H

The conference was ¢losed amid expressions of appreciation of the

time and eoffort devoted by all to the endeavor.
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It 1s intended that this conference examine the whole .aspect of
hartor protection for all kinds of warfare. One main purpose is to
develop new ideas, rather than tec go over old ground. For this reason
the program outlined below is very tentative and represents only what
can be disgcussed in the absence of any new material of greater interest.
Any suggestions for changes will be welcome.

June 21 (Monday)
9:30 A.M.
Qutline of conference purn:se ~ E.C. Pollard or A. Patterson,
depending on the latter,

(2) Inherent nature of problem - detection by intelligence,
water transmission of sound, electromagnetic effects, visual
observation of air and surface craft, radar obqervaticn of

(1) Submarines, aircraft, sneak craft,; propelled mines.
(i1} Act of laying mines
(iii) Mine after being laid
(¢} Action to handle harbor afterward in terms of
{i} Navigation around
(ii) Sweeping
(iit) Underwater swimmer de-arming or detonation

(c) Policy to reccmmend for harber choice and design in view
of the varied ways of rendering harbvors useless.

(d) The specific nuclear weapon problem

(e) Approach of the conference. Need to look thorcughly at
old ways of wezting {2) and (b) above and to look for new ways.
Recar of niztory of the project.

{£) oOutline of conference method

11:00 A.¥M. {after coffee break)

L.W. McKeehan - Sweeping - its successes and failures. Pr
day attitudes and equipment. Just how starry=gcye
we atout trying to change Navy technique.

12:00 Nocn Recess for lunch
1:30 P.M.

A. Pattersor - The Water and how_ sound goes in it.

Applied broadly to long range and short range detection
of anything in it.

Speakers and discussants to be arranged by A.P.

4230 P.M. Recess
530 P.M, Cocktails for conferees
6230 P.M. Dinner at some suitable locale.
June 22 (Tuesday)
G:00 A.M.
F. Hut<chinron - Fission, Fusion and Total War
Thi'2e hour discussion to be led by him.
12:00 Nocn. Lunch ; :
1¢30 P.M.
W. Guild and J.¥. Major - Means of narrowing ths search for mineg
To 1nc1ude H.L. Schultz and M. Ros=znblum.
7230 P.M.

Ceneral Discugsicn - led by E.C. Pollard

AR, \.1"
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Tentative Program for ESL fConference June 21, 22, 23, 1954 :
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(2) 3
[] :
June 23 (Wednesday) 3
9:00 AM. :
. C.T. Lane and M.L. Wiedmann - Pressure Mines, why they ars '
good and what can be done about them.
10:00 A.M.
Topics which have arisen.
1:30 P.M.
A_provosed overall system

A. Patterson
W.W. Watson
E.C. Pollard
Cutlined 111 2:30 in 20 minute pieces and discussed.
3300 P.M.
Proposed pregram of research for whole Navy.
Discussion leader to be anncunced.
4,200 P.M.
What part should ESL play in this?
5:00 P.M.
End conference

' == &QM

r——— \
. E.C. PSTlard
Program Chairman
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L.W. McKeenan

A. Patterson, Jr.

E.C. Pollard
W.W. Watson
WR. Guild

F. Hatchinson
C.H. Dench
C.T. Lane

H. Margenau

L. Onsager
W. Rall

ATTENDANCE AT ESL CONFERENCE - 21-23 June, 1954

H.L. Schultz
M.L. Wiedmann
V. Withington
R.E. Barrett
A.A. Evett
J.X. Major

W.C.G. Ortel

S.D. Elliott, Jr.

M.J.
M.E. Purdue

G.F. Pleper

Rosenblum




CONFIDENTIAL
ANNEX C .

CONTRACT NUMBER: Nonr-609(02) 1 May 1954

mAnnex A (Revised)"™

SECTION A: The Contractor shall furnish the necessary personnel
and TacIIities for and, in accordance with any instructions issued
by the Scientific Officer or his authorized representative, shall
conduct regearch on specified problems= in coaatal defense and

pertinent mine countermeasures. Said research shall include, but
not necessarily be limited to, a study of protection of overseas
ehippins terminals by this natisn aleag with coastal defense of
continental United Stateas. The Govermment, will assist the Con~
tractor in arranging field tests and experiments at Government
laboratories and stations when necessary for most effective accom-
plishment of the task. '

The primary objsctive of this Task Order is that the Contractor
shall provide the services of the "Study Group" heretofore organized
under Contra~t Nonr-602(02), to carry out study and analysis of
problems in coastal defense chosen on the basis of importance and
with concurrence of the Scientific Officer.

The secorndary objective of this Task Order i1s the conducting of
limited experimental research in coastal defense. Said experimental
research will be directed toward sclution of pertinent problems
chosen bty the Principal Investigator with the advice of the Study
Group. Exploratory research leading to improved schemes of coastal
defenss shall be conducted. OSupport for sach sxpsrimsntal task
shall be within the limits approved in writing by the Scientific
Officer.

The Study Group will serve as a central study and advisory group
on specific coastal defense and countermeasures >oblems. Said
services shall include, but not necessarily be limited to, the
following:

(a) theoretical evaluation of ideas pressnted {rom other
organizaticns through the Scisntific Officer;

(b) comparative evaluation of foreign (principally the United
Kingdom) and United States effort;

(c) specific recommendations and use of research and develop-

nant reanlts in cozstal defense ~gyat,em;..9,nd .........................................................................

{(d) assistance to other Departmentc of Defense agencies,
égggratoriea and Contractors at the specific request of the Scientific
cere.
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CONTRACT NUMBER: Nonr-5609{02)

In addition to the above, said Study Group will:

{a) Work tc ascertain practicable methods of integrating
information from all sources toc obtain knowledge of tracks of all
potential mine-lavers sufficient to permit timely counteraction.
This will invoive determining:

l. the information that can be made available or that is
required for adequate solution of the problem and

2. & practicable method of collecting and usging the infor-
mation.

(b) Study the validity of methuds used to estimate ths .
extent and duration ¢f harbor function disablement by nuclear
weapon attack, seek the causes of any significant diffsrences r
among estimates cof potential damage, and recommsnd specific means
for resolution eof any inexplicable differences among such estimates.

{c) Study the most useful combination or combinations of
equipments (e.g., sonar, underwater TV, navigation systems) for
precise mine location and mine disposal, with effort focused on
specifications for eventual outfitting and testing of the mins-

g hunting boat as a supplement or replacement for mine sweeping
vessels.
2 The initial experimental program under the contract will include

the following:

{a) Study and perform experimental measuremants on character-
istic sounds of mine water entry and mine impact on bottom to
provide data for design of a practical acoustic mire watching and
location system.

{b) Provide design data for a small, low-cost, self-con-
tained device that will detect and signal the laying of mines in
the immediate wvicinity of the device.

{c) Develop electronic systems for a Moving Target Indicator
radar to aid in display and recording of mine splashes in the
presence of sea clutter and fixed targets.
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\
Study Group Analycis Noe.-

Ths Study Group has spent three days (21-23 June 1954) in

considering problems of coastal defense in (1) limited, and {2}

unlimited, warfare (as defined in S.G. Analysis No. 1) with the

USSR and Satellites (including Communist China) by a coalition

of the U.S.A. and currently probable allied or assoclated nations.
it ia'realized that the unavallabiiity teo the S.G. of good infor-
matien as to U.S.A. cemmitments and intentionsg in various circum-
stances leading to such warfare makes the S.G. conclusions less
reliable than might be desirable, but thess conclusions are so

. general that they are pregented w!th gcme ceonfidence.

The 3.8, considared ths possibility of an intermediate scale
of wariavs, in which only fission weapons would be used on targets
of direct military significance, without concurrent or retaliatory
use of fusion weapons against centers of population. It concludes
that the probable duration of such half-unlimited warfare would
be so short that it is unprofitable to consider a research and

development program appropriate only thereto. e

The 8.G. concludes that the problems of mine countermeasures
. would be of low relative intereat in ualimited warfare. A principal

reason for this conclusion is the belief that in unlimited warfare

the concentrations of fighting men and war material which justify
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heavy oversea traffic in war would abruptly cease to be profitable.

The S.G. concludes that the need for defenece of friendly
areas at the greatest possible distance therefrom ie equally neces-
sary in both kinds of warfare and that this requires extensive
U.S.A. preparaticns for long-range detection and tracking (as
prelininary to long-range counter-attack) of pczsible mins-laying
of mine laying

and bombedropping or missila-launching aircrafe ard

and torpedo-or-missile launching submarines. It is not considered

that interest in these preparations is peculiar to coastal defense
nor needs more attention under Contract Nonr-609{02) than that in-
volved in making sure that the transition from long-range to short-

range tracking is smooth and reasonably leak-proof. This transi-

tion should take place vutside the “wenty-five-fathem line, currently
limiting the effectiveness of con.entional unswecpable ground mines,
or outside the range of guided missiles deliverable by submarines,
whichever is farther out from harbors or beachheads of interest.

(The S.G. considers that in unlimited warfars the operation of
temporary beach-heads with good air cover and seaward defense would

be mandatory. and sufficient, for residual logistic needs.)

The tightening of the defense against enemy intruders pene-

trating intoc coastal areas {from either the sea side or the covvinentdl

JEEIUETEE -~ e S T

side) needs active research and development leadirg to adequate
tracking and spotting over and in channel ani harbor waters, of

possible mine~leyers and of laid mines. Some of this research
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and develerment i3 the business of Coatract No.:xr-5609{02}, and

all of it is of direct interest to the S.G. therein. If atomic

or thermo-nuclear weapons are identified in any such area {probably
by their characteristic explosions) it is the opinion of the 3S.G.
that neither mining nor mine countermeasures need be anticipated

in that area for months thereaftere.

The Solie continues to have an interest in mine-gweeping
which will always be necessary at least as a supplement to other

mine counterieasureSe

Trhe S<G. believes there i3 furvher uigent need Ior active
regearchk and dsvelopment on mine hunting vessels, their equipment,
their navigat.icnal control and their techniques of operation; in
order tc expszdite the marking and clearance of small areas (deter-
mined by treckireg and spotting) in which the presence of lateat
or 4ctive mines iz most probable and most restrictive. Such
techniques must make possible close inspection and subaequent
recovery and study of new mines and (possibly, but not probably)
of fission o fusion weapons which have failed to funetion or which,
a3 prelsld slespers, mark an intended transition from limited to
unlimited warfare. In this research and development Contract Nonr-

609(02) should continue to cocperate.

 The information required in the coastal area for local u.:6

in deferse 2zeins? mwining comes from many sources. Its integration
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uge pregent unsolved problems

in whiciaa the 3. . scen tesiks appropriate to its limitations.

Soma of these problems also require work not now in the known

program of long r&nge tracking.

Finally there ig, in ihe opinion of the S5.G., urgent need,

in preparation for uniimited warfare, for better integration of

coasgtal defense with civilian defense, and for improvement of

both, in order to provide for quick transition from conventional

harbor functions to beach head and aliternate port use after large-

arza devastatioa. The evacuation
and of key persomnnel required for
both in and back of the harbor to
damaged}! placss Yor resumption of
panpower to unmechenized liogistic
1, i8 also consinered by the SeGe

important port ziculd prerare two

of stevedores, in large numbers,
cargo handling and diatribution,
the best new {or old but une
their duties will be particularly

conbatznt and manuxacuurlng
functions will be appiropriate.
that at the very lecast every

strong points capable of sur-

vival, to accomnucdete harbor contreol ergenizztion plus subsistence

and a communication msans, within

the area that would otherwise

to conpletely d=zutroyed by a magssive attack. The supply of two

such Mgheltera™ farti:er arart than the diameter of a large fusion

weapen “cratexr?, now gesns logical. Theae might be considered

a3 storage warzhouses for key personnel, for information, and for

decontanination zzar during maximum radiation uagard.
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The .0, does not know of any adequets atudy ol Sie i}ym of

problem deait with in the last paragraph, and sancludesy hxt stvdy

of exisilag aud proposed solutions of such problams is | <he”lv

& prope: puri of the program authorized urder Contrnc’ ‘ionre
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fined tagks under the Contract will follow.

L.W. McKeghan

reocommendatione with respect to new, » nuwly da-
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